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(54) (57) CHCTEMA 3JlEKTPOCHAE)KE- 
HHH 3J1EKTPMHECKMX >KEJlE3HblX 
XlOPOr nOCTOflHHOrO TOKA, coAeptta- 
waa y era hobjic hh we Ha THroBbix noACTamiHflx 



npeo6pa3oaaTejiM, oahii ikviioc KOTopux co- 
eAHHeH c pcjibcaMH, a ApyroA nepw BbiKAioMa- 
term — c KoiiTaKTHOH cerbio, Aoiio/iHHTeAbHbift 
npoBOA, noABeuieHHbifi Mepe3 M30A»Topbi Ha 
OnOpaX K0IIT3KTHOH C€TH, oTcacbiBawmHe tpaHC- 
(J)OpMaTOpbl t OAHH KOIieU nepBHMHOM 06MOTKM 

KawAoro M3 kotopux Mepe3 KOHAeHCaTOp noA- 
tcniOMeH k KOHTaKTHOMy npoBOAy. a btophmhoh- 

K AOnOAHHTCAbHOMy fipOBOAy. FipHHCM ApyrHe 
KOHUbl TOli H ApyrOH 06MOTOK nOAKJlOMeHbl 

k peAbcy, m nepeMbmKH, coeAMHJuomne AonoA- 
HHTenbHbiA jipoboac peAbcaMH. oTAtmaiou\a*cn 
tcmJ mto/c ue^ibjo noBbiiueHHH HaAOKHOcm. 
0Ha CHa6)KeHa oaokom KOMMyTauMM, hmcioiuhm 
KOHTaKT CMrnaJibHoro pp^e KpacHoro orHH CBe- 

TO^Opa, BKAIOMCHHblH Mepe3 AByXIlOAIOCHHK B 

pa3puB nepeMbiMKH. 
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IfooGpCTCHIIC DTI IOC I ITCH K SMCK TpOCM.lf) 

weHHio 3-iCKTporio.inH^vHoro comma. 

Ue.ib M3o6peT0Hii» - noBbitiiomic ikuok- 

HOCTH CHCTCMM. 

Ha MepTe>Kc npHBCAcna npium»truia.ibiuiH 

CXeMa CHCTCMbl. 5 

CucreMa 3AeKTpocnaG»<eiiHH 3ACKTpinie- 

CKMX )«eJie3HNX flOpOf llOCTOflHIIOrO TOKa 

coAepxorr ycTaiioBwicMiibie na trtobux hoa- 
CTaHUHHx npco6pa30BaTC^H I, "oamh 110.110c 
KOTopux cocAHHeit c peAbcaMH 2, a ApyroA 10 

Mepe3 BNK*T tOHa Te/IH 3 — C KOHTaKTHOH CCTblO 4. 

AonariHHTeJibHbJM npoBOA 5, noABeiueHHbiA »ie« 
pc3 Hso^HTopbi 6 na onopax 7 koht3ktmoh 
ceTH 4, OTcacuaaioiuHe Tpaitc^opMaTopu 8. 

^OAHH ^ KOHCU .„nCpBJ4M H ^_^6MOjn<M_K3>K AOrO 113 

KOTopux Mepea^ KOHAeHcaTop 9 noAkhioMcit "15 

K K0HT3 KTHOMy npOBOAy, a BTOpHMIloA — K AO- 

nojiHMTejibHOMy npOBOAy 5, npimeM Apyrnc 
kohuu tom it ApyroA 06 MOTCK noAK,nio«ieiibi 
k pcjibcy 2, it HcpcMUHKn 1 0, "coeAHHfHomne 
ao tioa H HTCJ1 b H bl A TipOBOA 5 c peJibcaMii 2. Cni.- 
TeMa cna6>KCHa 6aokom II KOMMyTamiH c koh- 20 

T3KTOM I 1.1, MMCKMUHM KOMT3KT CliniaAbHOrO 

pe^e KpacHoro orna caero^opa 12, BKJMoqen- 
huh qepe3 AByxnoAiociMK 13 b pa3pwB nepe- 

MblMKH 10- 

CMcreMa paCoTacT c/iCAyiouiHM o6pa30M. 25 

ripH OTCyTCTBHH 3A CKTpOrlOABHMC HOTO CO- 

CTasa 14 (3. n. c.) Ha MemnoAcraHUHOHiioA 
30He b pe/ieHitbix uiKatJiax 15 ee caeToapopos 12 
b cHrnajibHOM CnoKe 16 pejic. wejrroro orim 
h pc;ie 3e-ie»ioro oniH B036y>KAeHbi 11 pasMUKaio- 

UXMMH K0MT3KT3 MM 17 H 18 p*Ae WCATOTO OTHH 

pa30MXHyTu iicnii ntiTaHiifl AaMiibi 19Kpacnoro 
orHfl m ueini iiiiTaiiiiH KaTyuieK 6aoks It kom- 

MyTaiiMII.C KOHT3KTOM 11.1. OpM 3TOM Ma BCCX 

CBeTO(J)opax I2 3toh Me>KnoACTa muhoh hoA 30hu 
ropHTpaapeiuaiouiHM oront (wejiTbiA, aejienbiA) 
m uenH bccx ce nepeMbiqeK 10 pa30MK»iyTU 3a- 35 

NUK3KHUHMH KOMT3KTa.MII 6.10K3 11 KOMMV- 
TaUMH. 

fl0 K01IT3 KTItoA CCTH 4 30Mbl npOTCKaeT TOK 

rapMOHHK» o6yc-ioBjcMiiuA pa3H0CTbK> mx na- 
nprike'HHA na cMeartibix '"tiCAcTaHiinnx soiiu. 
Pa3HOcn* nanpnaccnnA coaAaeTcn ?a cmpt *o 
paanoA Harpy.»KM na 3onax, c Me* mux c pac- 
cm a Tp ii sac mo A 30110A. Ho AonoAiiiiTe.ibiioMY 
npoBOAy 5 npoTeKaer tok noA acmctbhcm pa.v 

MOCTH tiaiipH^KCMItM BTOpHMMWX 0<3moTOK OT- 

cacflflaioiiiMx Tpana|>opMaTopoB 8 cmokmux 
noACTaiimiH. 3th 06a Tona mmciot paniiym iuywi- 45 

MMIiy M HaXOAHTCH II npOTMBO(J>a3e/ TaKMM 

o6paaoM o6ccnemiBacTCR KOMneiicamtH Mcinaio- 
utcro BLiiiMiiiin thtoboA ccth. 

ripH MOB BACH MM 113 MOKII0ACT3HUH0IIH0 A 

3one 3. it. c 14 ii uocicayiomcM ero iiepoMcmc- 
tiHa tok rapMOHiiK, r.poTCKaiotmiA no woiiTaKT- 50 
noA ccth 4. moiirct Be.iumiHy ii nanpaiKieMiu\ 
Tan KaK 3aMbiKacTCH Mcpcn 3. 11. c. 14. I-c.in 

110 BB Mill II MM CM 113 MCWnOACTailllllOHIloA ;«UH* 

3. ii. c. 14 :i;iiiMMacT oamm ce O.iok vmctok 
nyni, to u niKai}>y 15 cBcnMppa I2,oi piiHc.iaKJ- 55 
mere *roT fuoK yiacTOK. pe^o aavmii n di iih 
ii pen* sc.iciinm ontn ocIihtomcmw. II|>m *tum 

pa i.MIJS.IhHUIir KOHl.iKTM 17 ii IS Pi-.jy A<rA- 



MM) 
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luro oriiH ;»aMKM\rt«i n muiiK>T tianpHwciiHc. 
m«i .la.Mity 19 K paction) otmh cocro(|)opa 12 h na 

K3TVMI KV C.10K3 I I K0MM>Tai|lltl. Ha 3T0M CBC- 

TO(fiope )2 ropiiT KpacnuA oroiib h kohtokt 
1 1.1 6.10K3 II KOMMyTamm aaMbiKaeT ucnb 
ncpcMbiMKii I0» iiaxoAfliueHCR okoao 3Toro cae- 
TO<})opa 12. 

EC/1M 3. II. C. C MOC3AOM 33 MMMaeT ABB 

6\i0Ka — yMacTKa. to b uiica^ax 15 caeTotJwpoB 
I2 t orpa>KAaiouiHx 3th yqacTKH nyrn\ pene 
weAToro orHfi ii pejie 3eAeHoro onia o6ecro- 
MCiibi it nepc3 paaMUKaiouiHe 17 m 18 Kom-aKTbi 
pejie >KCAToro omn noAaeTCH Hanp»)KeHHe 
na AaMnbi 19 Kpacnoro onin ononx cBeT0(|>o- 

pOB 12 H Ma KaTVUJKH KOMMyTa UHOHHbiX a By X- 

no-iiociiiiKOB 13 *ncpe.Mw«ieK 10 y 3tmx cbpto- 
cf)opoB: B pc3y-ibTaTe 3Toro Ha AByx cbcto(J>o-~ 
pax ropMT KpacnuA oroHb h uenn pacnoAOMcen- 
nux B03Ae 3Titx CBCTO<|>opoB 12 nepeMNMex 10 
aaMKiiyTbi. 

Bcacactbhc 3aMbtKaiiHB uenefi nepeMbi- 

MCK 10 TOK B AOnOJIMHTe^bHOM npOBOAe 5 MCHH- 

er BCAiiMHiiy m itanpaBJicHHe h CHOBa paBen 
no bctihmhmc h tipotH Bono-io«<C)i no ({ia3e Tony 
rap.MOHMK KOMTa kthom ceTM. mcm o6ecneHHB3' 
eTcn KOMiieHcauiiH npH naAMMHH 3. n. c. 14 Ha 
Me/KnoACTaimnoiiHoA 30He. 

B T3 KOM COCTOHHHH CHCTewa 3ACKTpOCIia6- 

>KenHR HaxoAHTCH b Teneinie BpcMCHH, rtona 
3. n. c. 14 nepcMeuiaercB, b npeAeJiax oahhx 
h Tex «e 6aokob — ywacTKOB nyrn. 

Ilpn hepexoAe 3. n. c. 14 c OAHoro 6a okb — 
ynacTKa na ApyroA npbncxoAHT CjieAywmne 
M3MCHCHHH. B uiKao>y 16cBeTo<t>opa 12, orpa>K- 
Aatoiuoro nepBUH Caok— yMacroK, cHasajis 
cpa6aTueaeT peAe nceAToro orHH, aareM no 
Mepe yAajieHHH 3. n. c. 14 cpa6aTbiaaeT pe.ie 
acienoro or ha. npH cpa6aTbiaaHHH peAe >kca- 
Toro oriiH cHHMacTcn iianpn>KeHHfli c AaMnbi 19 
KpacHoro ornn h ona noTyxarr h noAaeTCB na- 
npMxcciiiie Ha .naMny 20 McejiToro othh h ona 
aaropaeTca. ripn cpa63TUBa hhh p^Ae 3ejieHoro 
onin c JiaMnbi 20 we/iToro omn Hanpn^eHne 
ciiHMaeTcn h nocrynaeT Ha naMny 21 aeAeHoro 
onin. A3Mna 20 noTyxaer, jiaMna 21 3aropaeTC«. 
riuc.io cpa6aTbiBaHMH pcie weAToro orH» chh- 
\\ acTCH Hanpflwemie c k aTy m km 6aokb II kom- 
MVTauiiii h ero koht3 kt I I.I pa3pbiBaeT uenb 

MCpCMblMKH 10, KOTOpaH YCT3HOBJieH3 B03.ie 

nepBorocBeTo4>opa 12, 11a kotopom 3aropaeTCH 

>KCATWH Oroiib. 

B niKa<{>y cBCTOc(>opa, orpa>KAaiomcro bto- 
poA 6„iok— VMacTOK n>Tii, 11a KOTopuA Bbie3>Ka- 
er 3. 11. c. 14. oTtiaAaeT pe.ae ^eAToro ornsi, 
tun OTiiaaaKvr pcie >Ke.iToro orHH 11 peAe 3eAe- 
MorooniH. B nepBOM c.iy^ae CHHMaeTCfi Hanpa- 
>Kenne c AaMiibi 20 >KCAToro othh, bo btopom— 
c AaMiibi 21 3eAcnoro onm. Ha AaMny 19 Kpac- 
M(no oniH noaacTCH nanpH^KCHiie, OHa laropa- 
nc« m OAMonpoMoiMio cpa6aTbiaaeT 6^ok 11 
KMMMyniunM it .laMMKaeT KOHTaKTOM 11.1 uenb 

MOpCMUMKM 10, paCnaiO)KeHHOA OKOAO CBeTO- 

ijmpa. na kotopom 3aropacTcn KpacHbiA oroiib. 

B pi\l\VlbT:UC 3TH.X IIOpCK.IIOMOMH A H UCHHX 
(U'pO\|UM\'K ;HMNMH"ll||iaOTCll II.IMCIietlllC lUMtlMH- 



iibi it 4>a3hi toks aono.iMitTc.ibHoro npiiwua 5. 

KOTOpue COOTBCTCTByiOT 113 MCHCIIHH M BCnilMHMbl 
H Aa3bl T0K3 rapMOMHK B K0HT3KTH0M CCTII 4, 

npoMCxoAfluiHM BC^eacTBHC nepeMeiucHMH 
3 n. c. 14 no MOKnoAcraiiuiioHMoft 30He. 
TaKHM o6pa30M. npH abidkchhh 3. n. c. 14 h 
pacnojtotteHMH ero b .h>o6oh TOMxe mokiioa- 
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CTilMUMOIIHOri 30IIM TOK nipMOHMK KOHTOKTIIOM 

ccth 4 m tok AOiiaiiiiiTiMi.iioro npono.ia 5 paBHM 
no b ci limine if npoTHBOiio-no?KiiM no <t> a3e » 
b 0C3yji»-TaTe 3Toro MarmiTHUc naiH o6ohx 
tokoo KOMncHciipyioT Apyr Apyra h b ueiisix 

5 CBH3M HOMeXa OT KOHTaKTHOH rcTH MC B03MM-. 
K3CT. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1 , of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 1 1. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 1 8, of 
the yellow light relay are closed and feed voltage to the lamp, 1 9, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 11.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 1 4, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 2 1 . Voltage is fed to the red light lamp, 1 9, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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